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Description
TECHNICAL FIELD OF THE INVENTION

[0001] The present invention belongs to the technical
field of medical instruments, relates to a high-intensity
focused ultrasound treatment apparatus, and particularly
relates to an ultrasound treatment clamp.

BACKGROUND OF THE INVENTION

[0002] Ultrasound, especially high-intensity focused
ultrasound has been widely used in medical industry for
diagnosis and treatment on a patient. A high-intensity
focused ultrasound therapy is to focus the ultrasound on
the diseased part, on which high-intensity and continuous
ultrasonic energy is formed and thereby instantaneous
thermal effect (60°C~100°C), cavitation effect, mechan-
ical effect and acoustic chemical effect are produced to
destroy the cell membrane and nuclear membrane and
coagulate the protein. Therefore, it can selectively cause
a coagulative necrosis of the diseased tissue and accord-
ingly deprives the diseased part of capability of prolifer-
ation, infiltration and metastasis. Furthermore, the high-
intensity focused ultrasound therapy is not only used in
tumor resection but also in treatment of other diseases,
and it has been approved in clinical uses,

[0003] US Patent Nos. 5882302, 5993389 and
6083159 provide an ultrasound apparatus for surgery in
the internal hemostasis by using a high-intensity focused
ultrasound. US Patent Nos. 6007499 and 6432067 also
provide a surgical ultrasound apparatus using a high-
intensity focused ultrasound to form narcotic tissue re-
gions before a surgery so as to avoid the bleeding of
vasalium when performing surgery. The ultrasound
transducer of this apparatus generates the focused ul-
trasound and emits continuously to a certain point of the
diseased part. The treatment depth of the focal point can
be varied by changing the positions of the ultrasound
transducer.

[0004] The ultrasound apparatuses disclosed by the
above-mentioned US patents can, to some extent, pro-
vide a hemostasis in the resection of tissue having a high-
ly vascularized constitution, but there are some limits on
the use of these apparatuses. Firstly, the operator needs
to continuously move the large-sized ultrasound trans-
ducer by hand in the same angle according to different
surgical incisions, so the operation procedure is very
complex and also it is liable to cause mishandlings. Sec-
ondly, when the tissue to be treated is soft and incompact,
the pressure generated by the apparatuses as mentioned
above on the target tissue is not enough, so it is impos-
sible to control the target tissue effectively, and if the
target tissue can not be controlled, the ultrasonic energy
can not arrive at the target tissue and the expected he-
mostasis can not be achieved. Thirdly, because the ul-
trasound apparatuses mentioned above can form only
one focal point within the diseased part and usually the
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ultrasonic energy is attenuated on the acoustic path, it
takes a lot of time to cause a coagulative necrosis of the
relatively thick tissue (for example, the liver and spleen)
during treatment and accordingly the cost is increased.

SUMMARY OF THE INVENTION

[0005] Aiming at the disadvantages in the prior art as
mentioned above, the technical problem is solved in the
present invention by providing an ultrasound treatment
clamp with a compact structure, a convenient operation,
a low treatment cost, a capability of quickly causing a
coagulative necrosis of the diseased part to avoid exces-
sive lose of blood of a patient, and an abroad use.
[0006] The technical solution to solve the technical
problem in the present invention is as follows: the ultra-
sound treatment clamp comprises ultrasound therapy
applicators and handles connected to the ultrasound
therapy applicators. The handles are clamp-shaped. Two
ultrasound therapy applicators with their central axes
overlapping each other are mounted face to face on the
two clamps of the clamp-shaped handles respectively. A
parallel moving mechanism for keeping two ultrasound
therapy applicators in parallel when moving along with
the clamps is connected between two clamps.

[0007] Said ultrasound therapy applicator further com-
prises connection tubes, one end of which is connected
to the ultrasound therapy applicator and the other end is
connected to the clamp of the clamp-shaped handle. Said
parallel moving mechanism is connected between the
two opposite connection tubes.

[0008] Preferably, said connection tube is connected
to the clamp of the clamp-shaped handle through a joint.
There are passages for fluid and electrical signals at one
end connecting the connection tube and the joint. Said
passages for fluid and electrical signals are connected
to the ultrasound therapy applicator. The passage for flu-
id is used as a cooling passage in the present invention
to cool the ultrasound transducer during treatment. The
cooling fluid is usually liquid water.

[0009] In the practical use, because the sizes and
shapes of the target tissue are different, the joint can be
connected to the ultrasound therapy applicator by a ro-
tating joint. Because the rotating joint can rotate freely,
the ultrasound therapy applicator can rotate freely on the
rotating joint, that is, it can focus the ultrasound trans-
versely or longitudinally.

[0010] The parallel moving mechanism enables the fo-
cal regions of two ultrasound therapy applicators to be
in the same straight line in any opening degree of the
treatment clamp, i.e. it can keep the central axes of two
applicators overlapping each other all along. Thus, when
high-intensity ultrasound energy is needed for a treat-
ment, the ultrasound energy can be accumulated, i.e.
two applicators apply ultrasound energy simultaneously
to the same diseased part, so the therapeutic effects can
be enhanced. During treatment, the time to cause a co-
agulative necrosis of the thick diseased tissue (for exam-
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ple, the liver or spleen) by using the applicators in the
present invention is greatly shorter than that by using the
ultrasound applicators in the prior art, so the treatment
costis saved. Meanwhile, the ultrasonic energy is emitted
from more than one ultrasound applicator, so other inter-
nal organs will not be injured.

[0011] Said parallel moving mechanism may comprise
a telescoping mechanism in a parallelogram formed by
a plurality of link blocks hinged with each other. There is
a sliding sleeve on the connection tube for sliding back
and forth. The link block at one corner of the outer part
of the parallel moving mechanism is hinged with the slid-
ing sleeve and the link block at the other corner of the
outer part is fixed on the clamp.

[0012] Said parallel moving mechanism may be tele-
scopic pipe components comprising big hollow pipes and
small hollow pipes in different diameters, said small hol-
low pipes are encased in the big ones and can extend
and slide..

[0013] Said ultrasound therapy applicator comprises
an ultrasound transducer and a fluid container. The ul-
trasound transducer is placed in the fluid container and
an acoustic transparent membrane is fixed at the open
part of the container by an airtight device.

[0014] Wherein, said fluid is preferably the degassed
water. Said ultrasound transducer can adopt focusing or
non-focusing ultrasound transducers according to the
practical needs. Thus, the apparatus of the present in-
vention can be used widely to treat other diseases, such
as tumor, skin diseases and etc.

[0015] A bracket is provided in said fluid container and
the ultrasound transducer is placed on the bracket. Pref-
erably, a focal distance adjusting device is provided on
the fluid container further. One end of said focal distance
adjusting device extending into the fluid container is con-
nected to the bracket.

[0016] Said focal distance adjusting device may in-
clude a screw connected to the bracket, a seal ring and
a seal nut covered on the screw, an adjusting knob on
the seal nut and a fixing bolt on the adjusting knob. The
seal ring clings to the outside wall of the fluid container.
[0017] A slot for mounting an ultrasound therapy guid-
ing assembly is provided in said ultrasound transducer.
Said guiding assembly may be a semiconductor light de-
vice or a B-mode ultrasound probe. The semiconductor
lighting device is fixed in the slot and is used to guide the
ultrasound transducer to perform an accurate treatment.
Before the treatment, according to the position of light
beams emitted from the semiconductor lighting device,
the operator can locate the ultrasound applicator to the
surface of the target tissue, and the intersection point of
the focal point/line of the therapy applicator and light
beams of the diode is confirmed. Also an ultrasonic im-
aging apparatus such as a B-mode ultrasound probe can
be fixed in that slot to image the target tissue and guide
the ultrasound therapy.

[0018] Inordertoavoid aheatinjurytothetargettissue,
said ultrasound therapy applicator further comprises a
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temperature sensor fixed on the opposite side of said two
ultrasound transducers (i.e. the side of the target tissue
clamped by the ultrasound transducers). Because a
membrane type temperature sensor is light and thin, the
temperature sensor is preferably the membrane type
temperature sensor.

[0019] A locker for fixing the handles may be provided
between the two handles. Thus, after the parallel moving
mechanism driven by the handles extends to the prede-
termined position, the locker can be used to fix the current
position of two handles to make convenience for the treat-
ment.

[0020] Inthe presentinvention, before the resection of
tissue having a highly vascularized constitution (for ex-
ample, spleen, kidney, liver and etc.), the high-intensity
focused ultrasound is applied to cause a coagulative
necrosis area between the area to be resected and the
area to be reserved. Therefore, during the resection of
tissues such as liver, the coagulative necrosis area is
taken as the area to be resected by a surgical knife. The
structure of the treatment clamp in the present invention
offers an easy manual operation by an operator. Through
an operation of two clamps, two ultrasound therapy ap-
plicators can firmly clamp the target tissue. Thus, the
target tissue can be controlled effectively. The resection
will not cause excessive blood loss, so the possibility of
blood transfusion is reduced and also the occurrence of
complications after surgery is decreased. Moreover, the
two ultrasound therapy applicators of the present inven-
tion can work simultaneously, by which the time to cause
a coagulative necrosis of the incisions is shortened and
the effect of the hemostasis of the target tissue is en-
sured.

[0021] The presentinvention also has other advantag-
es such as possessing a compact structure, low treat-
ment cost and abroad uses (the ultrasound transducer
with different specifications can be chosen according to
different needs).

BRIEF DESCRIPTION OF THE DRAWINGS
[0022]

Fig. 1 is a structural schematic diagram of the em-
bodiment 1 of the present invention.

Fig. 2 is a structural schematic diagram of the ultra-
sound transducer 9 and the focal distance adjusting
device 14 in embodiment 1 of the present invention.
Fig. 3 is a structural schematic diagram of the joint
5 in embodiment 1 of the present invention.

Fig. 4 is a structural schematic diagram of the em-
bodiment 2 of the present invention.

Fig. 5 is a structural schematic diagram of the em-
bodiment 3 of the present invention.

Fig. 6 is a structural schematic diagram of the em-
bodiment 4 of the present invention.

Fig. 7 is a structural schematic diagram of the em-
bodiment 5 of the present invention.
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Fig. 8 is a structural schematic diagram of the em-
bodiment 6 of the present invention.

Fig. 9 is a structural schematic diagram of the single
telescopic pipe 21 in embodiment 6 of the present
invention.

Fig. 10is a structural schematic diagram of the brack-
et 10 in the ultrasound therapy applicator and the
ultrasound transducer 9 thereon in embodiment 6 of
the present invention.

Fig. 11 is a structural schematic diagram of the em-
bodiment 7 of the present invention.

Fig. 12 is a structural schematic diagram of the em-
bodiment 8 of the present invention.

Fig. 13 is a structural schematic diagram of the em-
bodiment 9 of the present invention.

Fig. 14 is a structural schematic diagram of the com-
bined use of the embodiments of the present inven-
tion and the mainframe control system 25.

Wherein: 1-Handle 2-Pin 3-Connection tube 4-Sliding
sleeve 5-Joint 6-First therapy applicator 7-Second ther-
apy applicator 8-Fluid container 9 - Ultrasound transduc-
er 10 - Bracket 11 - Acoustic transparent membrane 12
- Cover board 13 - Bolt 14 - Focal distance adjusting
device 141 - Screw 142 - Seal ring 14.3 - Seal nut 144 -
Adjusting knob 145 - Fixing bolt 15 - Link block 16 - Slot
17 - Semiconductor light device 18 - B-mode ultrasound
probe 19 - Temperature sensor 20 - Telescopic pipe com-
ponents 21 - Single telescopic pipe 22 - Rotating joint 23
- Locker 24 - Small multiple outlets hose 25 - Mainframe
control system 251 - Display 252 - Operation knob 253
- Control unit 254 - Water pump 255 - Water tank 256 -
Truckle 257 - Signal wire 258 - Return pipe 259 - Inlet
water pipe 26 - Big multiple outlets hose

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

[0023] AsshowninFIGS. 1to12,the presentinvention
comprises a handle 1, two ultrasound therapy applicators
arranged face to face and a parallel moving mechanism
for keeping two ultrasound therapy applicators in parallel
when moving along with the clamps. The handle 1 is
clamp-shaped. Two ultrasound therapy applicators are
mounted face to face on two front ends of the clamp-
shaped handle 1 respectively and the central axes of two
applicators overlap each other.

[0024] The ultrasound therapy applicator comprises
an ultrasound transducer 9 and a fluid container 8. The
ultrasound transducer 9 is placed in the fluid container
8. An acoustic transparent membrane 11 is fixed on the
open part of the fluid container 8 by an airtight device.
[0025] The ultrasound transducer9 canadoptfocusing
or non-focusing ultrasound transducers. The focusing
transducer is mainly used for hemostasis during opera-
tions and for treating deep-bedded diseased part in the
tissue, for example, hepatic carcinoma, bone carcinoma,
deep-bedded myosarcoma and etc. The focusing ultra-
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sound transducer may be a single circular piezoelectric
ceramic crystal with a lens for focusing, or a single spher-
ical surface or a single arc surface piezoelectric ceramic
crystal, or a piezoelectric ceramic crystal array compris-
ing a plurality of piezoelectric ceramic crystals with the
same size or different sizes, the driving mode of which
may be a single-channel signal one or a multi-channel
signal one in phase control. The non-focusing ultrasound
transducer is mainly used for skin diseases and the dis-
eased parts in the upper surface of skin. The non-focus-
ing ultrasound transducer may be a single flat piezoelec-
tric ceramic crystal, or a piezoelectric ceramic crystal ar-
ray comprising a plurality of flat piezoelectric ceramic
crystals with the same size or different sizes, the driving
mode of which may be a single-channel signal one or a
multi-channel signal one in phase control.

[0026] Also a slot 16 is provided in said ultrasound
transducer 9, and a semiconductor lighting device or a
B-mode ultrasound probe for guiding an ultrasound ther-
apy can be fixed in the slot 16. A locker for fixing the
handles may be provided between the two handles.
[0027] Preferably, said ultrasound therapy applicator
further comprises a temperature sensor 19 fixed on the
side of the target tissue clamped by the two ultrasound
transducers.

[0028] The ultrasound therapy applicator further com-
prises a connection tube 3, one end of which is connected
to the fluid container 8 and the other end is connected to
the clamp of the clamp-shaped handle 1 through a joint
5. Said parallel moving mechanism is connected be-
tween the two opposite connection tubes 3. There are
passages for fluid and electrical signals at one end where
the connection tube 3 and the joint 5 are connected. Said
passages for fluid and electrical signals are both con-
nected to the ultrasound therapy applicator.

[0029] The present invention will be further explained
below with reference to the preferred embodiments and
accompanying drawings.

[0030] The flowing embodiments are unrestrictive em-
bodiments of the present invention.

Embodiment 1:

[0031] As shown in Fig.1, the present invention com-
prises a handle 1, ultrasound therapy applicators and a
parallel moving mechanism. Wherein, the handle 1 is
clamp-shaped and two clamps of the handle 1 are con-
nected by a pin 2. There are two ultrasound therapy ap-
plicators, which respectively are afirst therapy applicator
6 and a second therapy applicator 7 mounted respec-
tively face to face on two front ends of the clamp-shaped
handle 1 and the central axes of the two applicators over-
lap each other.

[0032] Each of the first therapy applicator 6 and the
second therapy applicator 7 comprises a fluid container
8, an ultrasound transducer 9, an acoustic transparent
membrane 11, a cover board 12 and a connection tube
3. The connection tube 3 is connected to the ultrasound
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transducer 9 at one end and is connected to the clamp
of the handle 1 at the other end. The ultrasound trans-
ducer 9 is placed in the fluid container 8. The acoustic
transparent membrane 11 is fixed on the open part of the
fluid container 8 through an airtight device, i.e. the cover
board 12. The fluid container 8 is full of degassed water.
In this embodiment, the fluid is the purified water. The
ultrasound transducer adopts a single spherical surface
piezoelectric ceramic crystal which can focus and is used
to treat a deep-bedded diseased part with a small size.
[0033] As shown in FIG. 2, the ultrasound transducer
9 is placed on a bracket 10. A focal distance adjusting
device 14 of the ultrasound transducer 9 is connected to
the bracket 10. The focal distance adjusting device 14 is
placed on the fluid container 8.

[0034] The focal distance adjusting device 14 includes
ascrew 141, a sealring 142, a seal nut 143, an adjusting
knob 144 and a fixing bolt 145. The end with a lug boss
of the screw 141 is connected to the bracket 10 by thread
connection and the other end of the screw 141 goes
through the fluid container 8 and is connected to the seal
nut 143. The seal nut 143 is connected to the adjusting
knob 144. The adjusting knob 144 is fixed by the fixing
bolt 145. In order to ensure a seal, the seal ring 142 is
installed outside where the screw 141 goes through the
external wall of the fluid container 8. When rotating the
adjusting knob 144, the bracket 10 moves back and forth
under the drive of the screw 141 and accordingly the
ultrasound transducer 9 placed on the bracket 10 moves
back and forth. This kind of ultrasound transducer with
the focal distance adjusting device can satisfy the differ-
ent treatment depths of the diseased part if the tissue
has the same thickness.

[0035] Theultrasoundtransducers 9 inthe firsttherapy
applicator 6 and the second therapy applicator 7 can have
the same frequency or different frequencies and the two
ultrasound transducers are driven respectively by two
sets of driving devices. According to the practical condi-
tions, the treatment can use only one applicator or two
applicators simultaneously.

[0036] In order to ensure two ultrasound therapy ap-
plicators keeping in parallel in any opening degree of the
clamps of the ultrasound treatment clamp of the present
embodiment, that is, to ensure the central axes of two
applicators being in the same line at any time, the parallel
moving mechanism is provided between two clamps of
the handle 1.

[0037] There are many methods to realize the parallel
moving mechanism. As shown in FIG. 1, a parallelogram
telescopic mechanism is adopted in this embodiment.
Because a parallelogram always keeps a parallelogram
in despite of how the acmes move, i.e, the opposite sides
of the parallelogram keep in parallel at any time. This
parallel moving mechanism is connected between the
two opposite connection tubes 3, comprising a plurality
of link blocks 15 hinged with each other by pins. The link
block 15 at one corner of outermost end of the parallel
moving mechanism is hinged with a sliding sleeve 4
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which is on the connection tube 3 and may slide back
and forth, and the link block 15 at the other corner of the
outermost end of the parallel moving mechanism is fixed
ontheclamp. Wherein, the sliding sleeve 4 is an essential
part to enable the parallel moving mechanism to extend
freely under an external force.

[0038] Because the first therapy applicator 6 and the
second therapy applicator 7 are respectively fixed on the
two opposite connection tubes 3, both the two connection
tubes 3 are always keeping in parallel whatever opening
degrees the clamps of the handle 1 are in. Thus, the first
therapy applicator 6 and the second therapy applicator
7 can always move in parallel. Since the clamps are
hinged with the joints 5 connected to the ultrasound ther-
apy applicators, the opening and closing of the handle 1
form a power supply for the movement in parallel of the
two ultrasound therapy applicators.

[0039] AsshowninFIG. 1, the connection tube 3 goes
through the side wall of the fluid container 8 and is con-
nected to the fluid container 8 rigidly. The other end of
the connection tube 3 is connected to the clamp of the
handle 1 through the joint 5, As shown in FIG. 3, there
are three passages in the joint 5 and all passages here
are connected to the ultrasound therapy applicator and
they are respectively used as the inlet water channel, the
return channel and the channel for electrical signals of
the ultrasound therapy applicator 9. Therefore, the joint
5is a support for the sliding sleeve 4 as well as channels
for circuits and water of the present invention. In this em-
bodiment, both the inlet water channel and the return
channel are connected to the fluid container 8. The pu-
rified water in the fluid container 8 can be used as an
ultrasound coupling medium as well as a cooling liquid
for the ultrasound transducer 9, by which the heat pro-
duced by the ultrasound transducer 9 during treatment
can be removed away quickly.

[0040] In this embodiment, all the moving joints of the
treatment clamp adopt a pin 2 connection. The purpose
of adopting a pin connection is to ensure that there is
only one-dimension rotation at the moving joint and the
moving in other dimensions is limited, therefore, the twist,
vibration and etc. will not be produced in the present in-
vention so that the ultrasound therapy applicators keep
their balance all the time when the clamps open or close.
[0041] As shown in FIG. 14, the ultrasound treatment
clamp of the present embodiment can be used to com-
bine with an external mainframe control system 25. Two
small multiple outlets hoses 24 are connected respec-
tively to two joints 5. Each small multiple outlets hose 24
has three passages connected to the three passages of
the joint 5. Then, the two small multiple outlets hoses 24
are connected to a big multiple outlets hose 26 through
a connector. There are passages in the big multiple out-
lets hose 26 communicated with the passages or two
small multiple outlets hoses 24. The big multiple outlets
hose 26 is connected to the mainframe control system 25.
[0042] As shown in FIG. 14, in the mainframe control
system 25, signal wires 257 are connected to a control



9 EP 1974 771 A1 10

unit 253 for providing electrical signals to the ultrasound
transducer 9. A water pump 254 is placed on a water
tank 255 and is connected to the control unit 253. Under
the control of the control unit 253, the purified water in
the water tank 255 can enter into a inlet water pipe 259.
The inlet water pipe 259 is connected to the inlet water
passage of the big multiple outlets hose 26 and the pu-
rified water eventually returns to the water tank 255
through a return pipe 258.

[0043] AsshowninFIG. 14, when the treatment clamp
of the present embodiment is used, firstly, push truckles
256 to enable the mainframe control system 25 to be
close to the target tissue. The number of the ultrasound
therapy applicators to be involved in the treatment has
to be determined according to surgical requirements. For
example, the two ultrasound therapy applicators can be
selected to be used at the same time during treatment,
then the operation ofthe handle 1 enables two applicators
to clamp the target tissue tightly. The focal distance of
the ultrasound transducer 9 is adjusted by the focal dis-
tance adjusting device 14. In the three passages in the
joint 5, under the control of the control unit 253, a certain
set of the signal wires 257 provides the electric driving
signals respectively to the two ultrasound transducers 9.
Meanwhile, the purified water serving as ultrasound cou-
pling medium and cooling medium of the ultrasound
transducer 9 is inputted into the fluid container 8 through
the inlet water pipe 259. In order to make the best use
of the water, the purified water eventually returns through
the return pipe 258. When the parallel moving mecha-
nism extends under the drive of the handle 1, the two
applicators always keep in parallel. The ultrasound trans-
ducer 9 emits ultrasound energy and eventually forms a
coagulative necrosis area within the target tissue. If the
present invention is used for hemostasis, the focused
ultrasound is applied to cause a coagulative necrosis ar-
ea between the area to be resected and the area to be
reserved. The tissue necrosis occurs in this coagulative
necrosis area and the blood is coagulated. When the
doctor resects the diseased part with a surgical knife (for
example, the resection of liver tissue and etc.), the re-
section will not cause excessive blood loss and the pos-
sibility of blood transfusion is reduced and also the oc-
currence of complications after surgery is decreased. If
the diseased part is the tumors to be treated, eventually
the present invention deprives the diseased part of ca-
pability of proliferation, infiltration and metastasis.

Embodiment 2:

[0044] As shown in FIG. 4, the main differences be-
tween the present embodiment and the embodiment 1
are as follows: the ultrasound transducers in the present
embodiment adopt focusing single arc surface piezoe-
lectric ceramic crystals. This kind of ultrasound transduc-
ers is mainly used for hemostasis during surgery and
treating the deep-bedded and big-sized diseased parts.
Meanwhile, in this embodiment, the two ultrasound ther-
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apy applicators have no focal distance adjusting device
14 provided thereon, therefore, the shape of the bracket
10 of the ultrasound transducer 9 is different from that in
the embodiment 1. In this embodiment, there is a support
leg on the bracket 10 and the support leg is fixed in the
ultrasound therapy applicator to make the bracket more
firm and steady.

[0045] The other structures and the using methods of
the present embodiment are the same as those in the
embodiment 1.

Embodiment 3:

[0046] As shown in FIG. 5, in this embodiment, slots
16 are provided in the two ultrasound transducers 9. The
semiconductor lighting device 17 are fixed in the slots 16
through bonding for guiding the ultrasound transducer 9
to perform a precise treatment. Before treatment, accord-
ing to the position of light beams emitted from the sem-
iconductor lighting device 17, the operator can locate the
ultrasound applicator on the surface of the target tissue,
and the intersection point of the focusing area of the ther-
apy applicator and the position of light beams of the sem-
iconductor lighting device 17 is confirmed so that a pre-
cise treatment can be performed.

[0047] In this embodiment, the ultrasound transducer
9 adopts a piezoelectric ceramic crystal array comprising
of multiple piezoelectric ceramic crystals with the same
size or different sizes. The driving mode of this array is
a multi-channel signal one in phase control, thus, the
operator may drive the ultrasound transducer 9 according
to the actual conditions such as the depth of the diseased
part so that the focal point can be more precise and the
ultrasound energy is more appropriate.

[0048] When the ultrasound treatment clamp of the
present invention is used to combine with the mainframe
control system 25, one set of the signal wires 257 pro-
vides the electric driving signals respectively to the two
ultrasound transducers 9. The other set of the signal
wires 257 provides the electric driving signals respec-
tively to the two semiconductor lighting devices 17.
[0049] The other structures and the using methods of
the present embodiment are the same as those in the
embodiment 2.

Embodiment 4:

[0050] As shownin FIG. 6, a slot 16 is provided in the
ultrasound transducer 9. An ultrasound imaging appara-
tus is fixed in the slot 16. In this embodiment, the ultra-
sound imaging apparatus adopts B-mode ultrasound
probe 18 toimage the target tissue and to guide the treat-
ment carried out by the ultrasound treatment clamp of
the present invention. The B-mode ultrasound probe 18
can be mounted in any slot 16 of the first therapy appli-
cator 6 and the second therapy applicator 7. In this em-
bodiment, the B-mode ultrasound probe 18 is mounted
in the slot 16 of the first therapy applicator 6.
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[0051] When the ultrasound treatment clamp is used
to combine with the mainframe control system 25, the B-
mode ultrasound probe 18 is used to image the target
tissue and the target tissue is treated on the basis of
imaging results.

[0052] The other structures and the using methods of
the present embodiment are the same as those in the
embodiment 2.

Embodiment 5:

[0053] As shown in FIG. 7, in the actual use, the re-
quired focusing modes of the ultrasound transducers are
different because of different sizes and shapes of the
targettissue. There is a rotating joint 22 between the joint
5 and the first therapy applicator 6 or the second therapy
applicator 7, which can rotate 90°. The first therapy ap-
plicator 6 or the second therapy applicator 7 can rotate
freely on the rotating joint 22, i.e. it can focus the ultra-
sound transversely or longitudinally.

[0054] Meanwhile, a locker 26 is added to the handles
1. When the parallel moving mechanism extends under
the drive of the handles 1 to the appropriate position, the
locker 26 can be used to fix the position of two handles 1.
[0055] The other structures and the using methods of
the present embodiment are the same as those in the
embodiment 2.

Embodiment 6:

[0056] As shown in FIG. 8, the parallel moving mech-
anism of the present embodiment may adopt the tele-
scopic pipe structure, i.e. telescopic pipe components
20. The telescopic pipe components 20 comprise hollow
pipes with different diameters mounted together. A small
hollow pipe which can slide and extend freely is mounted
in a big one (the same as the principle of telescopic an-
tenna). FIG. 9 is a structural schematic diagram of a sin-
gle telescopic pipe 21. Each hollow pipe has a limiting
lug boss on it so that the small hollow pipe will not be
drawn out of the big hollow pipe outside during extending.
According to treatment requirements, multiple hollow
pipes with different diameters can be provided. In order
to ensure the free sliding and extending, the telescopic
pipe components 20 consist of at least two single tele-
scopic pipes 21 with different diameters mounted togeth-
er. Three single telescopic pipes are adopted in this em-
bodiment.

[0057] In this embodiment, the ultrasound transducer
9 adopts non-focusing circular piezoelectric ceramic
crystals for skin diseases, the diseased parts in the upper
surface of skin and etc. As shown in FIG. 10, the ultra-
sound transducer 9 is fixed on the bracket 10. Because
the ultrasound transducer 9 is round-shaped, the shape
of the two opposite ultrasound therapy applicators is also
around one. Thefirst therapy applicator 6 and the second
therapy applicator 7 have no focal distance adjusting de-
vice 14 provided thereon, so the shape of the bracket 10
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is different from that in the embodiment 1. There is a
support leg on the bracket 10 in this embodiment and the
support leg is fixed in the ultrasound therapy applicator
to enable the bracket more firm and steady.

[0058] The other structures and the using methods of
the present embodiment are the same as those in the
embodiment 1.

[0059] In this embodiment, the first therapy applicator
6 and the second therapy applicator 7 are respectively
fixed on two front ends of the two clamps of the handle
1 by the joints 5. The two ends of the telescopic pipe
components 20 are connected respectively to the two
opposite connection tubes 3. When the telescopic pipe
components 20 extend under the drive of the handle 1,
the first ultrasound therapy applicator 6 and the second
ultrasound therapy applicator 7 keep moving in parallel
all the time.

Embodiment 7:

[0060] As shown in FIG. 11, except that the parallel
moving mechanism in this embodiment adopts telescop-
ic pipe components 20, the other structures and the using
methods of the present embodiment are the same as
those in the embodiment 3.

Embodiment 8:

[0061] As shown in FIG. 12, except that the parallel
moving mechanism in this embodiment adopts telescop-
ic pipe components 20, the other structures and the using
methods of the present embodiment are the same as
those in the embodiment 4.

Embodiment 9:

[0062] AsshowninFIG. 13, the parallel moving mech-
anism in this embodiment adopts telescopic pipe com-
ponents 20. Additionally, In order to avoid a heat injury
to the target tissue, the first therapy applicator 6 and the
second therapy applicator 7 comprise temperature sen-
sors 19, which are fixed on the side of the target tissue
clamped by the two ultrasound transducers 9. Because
a membrane type temperature sensor is light and thin,
the temperature sensor in this embodiment adopts the
membrane type temperature sensor.

[0063] The other structures and the using methods of
the present embodiment are the same as those in the
embodiment 2.

[0064] AsshowninFIG. 14, when the ultrasound treat-
ment clamp of the presentembodimentis used combined
with the mainframe control system 25, one set of signal
wires 257 provides the electric driving signals respec-
tively to the two ultrasound transducers 9. The other set
of signal wires 257 provides the temperature monitoring
signals to the temperature sensor 19. After the temper-
ature detected is processed by the control unit 253, it will
be displayed on the display 251 of the mainframe control
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system 25. On the basis of the data displayed, the oper-
ator can determine whether to continue the treatment. If
the treatment needs to be stopped, manipulate a opera-
tion knob 252 to stop the treatment.

Claims

1. An ultrasound treatment clamp comprises ultra-
sound therapy applicators, characterized in that
the ultrasound treatment clamp comprises clamp-
shaped handles which are connected to the ultra-
sound therapy applicators, two ultrasound therapy
applicators with their central axes overlapping each
other mounted face to face on the two clamps of the
clamp-shaped handles respectively, a parallel mov-
ing mechanism for keeping two ultrasound therapy
applicators in parallel when moving along with the
clamps connected between the two clamps.

2. The ultrasound treatment clamp as claimed in claim
1, characterized in that said ultrasound therapy ap-
plicator further comprises a connection tube, which
is connected to the ultrasound therapy applicator at
one end and is connected to the clamp of the clamp-
shaped handle at the other end, said parallel moving
mechanism is connected between the two opposite
connection tubes.

3. The ultrasound treatment clamp as claimed in claim
2, characterized in that said connection tubeis con-
nected to the clamp of the clamp-shaped handle
through ajoint, there are passages for fluid and elec-
trical signals atthe connection of the connection tube
and the joint, said passages for fluid and electrical
signals are connected to the ultrasound therapy ap-
plicator.

4. The ultrasound treatment clamp as claimed in claim
2, characterized in that said connection tubeis con-
nected to the ultrasound therapy applicator by a ro-
tating joint.

5. The ultrasound treatment clamp as claimed in claim
2, characterized in that said parallel moving mech-
anism comprises a telescopic mechanism in a par-
allelogram formed by a plurality of link blocks hinged
with each other, a sliding sleeve on the connection
tube can sliding back and forth, the link block at one
corner of outer end of the parallel moving mechanism
is hinged with the sliding sleeve and the link block
atthe other corner of outer end of the parallel moving
mechanism is fixed on the clamp.

6. The ultrasound treatment clamp as claimed in claim
2, characterized in that said parallel moving mech-
anism is telescopic pipe components comprising big
hollow pipes and small hollow pipes which are en-
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10.

11.

12.

13.

14.

15.

16.

cased in the big ones and can extend and slide,.

The ultrasound treatment clamp as claimed in any
one of claims of 1 to 6, characterized in that said
ultrasound therapy applicator comprises an ultra-
sound transducer and a fluid container to accommo-
date fluid, the ultrasound transducer is placed in the
fluid container and an acoustic transparent mem-
brane is fixed at the open part of the container by an
airtight device.

The ultrasound treatment clamp as claimed in claim
7, characterized in that said fluid is degassed wa-
ter.

The ultrasound treatment clamp as claimed in claim
7, characterized in that said ultrasound transducer
adopts a focusing or a non-focusing ultrasound
transducer.

The ultrasound treatment clamp as claimed in claim
7, characterized in that a bracket is provided in
said fluid container and the ultrasound transducer is
placed on the bracket.

The ultrasound treatment clamp as claimed in claim
10, characterized in that a focal distance adjusting
device is provided on the fluid container, one end of
said focal distance adjusting device extending into
the fluid container is connected to the bracket.

The ultrasound treatment clamp as claimed in claim
11, characterized in that said focal distance adjust-
ing device may include a screw connected to the
bracket, a seal ring and a seal nut covered on the
screw, an adjusting knob on the seal nut and a fixing
bolt on the adjusting knob, the seal ring clings to the
outside wall of the fluid container.

The ultrasound treatment clamp as claimed in claim
7, characterized in that a slot for mounting an ul-
trasound therapy guiding assembly is provided on
said ultrasound transducer.

The ultrasound treatment clamp as claimed in claim
13, characterized in that said ultrasound therapy
guiding assembly is a semiconductor lighting device
or a B-mode ultrasound probe.

The ultrasound treatment clamp as claimed in claim
7, characterized in that said ultrasound therapy ap-
plicator further comprises a temperature sensor
fixed on the opposite side of two ultrasound trans-
ducers.

The ultrasound treatment clamp as claimed in claim
7, characterized in that a locker for fixing the posi-
tion of handles is provided between the two handles.
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